This comment argues against the view that cancer cells produce less entropy than normal cells as stated in a recent paper by Marín and Sabater. The basic principle of estimation of entropy production rate in a living cell is discussed, emphasizing the fact that entropy production depends on both the amount of heat exchange during the metabolism and the entropy difference between products and substrates.
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Marín and Sabater have estimated the entropy production of cancer cells due to glucose metabolism and compared it to that of normal cells [1] . They estimated that cancer cells produce 10 percent less entropy per mole of glucose in comparison to normal cells and concluded that it may accomplish the minimum entropy production theorem of Prigogine. However, according to previously published papers [2] [3] [4] , it seems that there are two errors both in the method of estimation and conclusion.
On the basis of the second law of thermodynamics, every spontaneous chemical process is associated with entropy production (σ) or an increase in entropy of the universe (ΔS universe > 0). This entropy production is actually due to the decrease in Gibbs free energy (ΔG < 0) and it consists of two parts: 1-The amount of heat exchange (ΔH) during the reaction and 2-The entropy difference between products and substrates (ΔS = S Products − S Substrates ) [2, 5] . In order to calculate entropy production of a chemical reaction we need to consider both parts as follows:
where T is absolute temperature in kelvins. This equation has already used in literature to estimate entropy production of glucose metabolism in living organisms [2, 3, 5, 6] . In the paper by Marín and Sabater, authors have not considered heat exchange during glucose metabolism and they only used the entropy difference of products and substrates (ΔS) which may not completely explain entropy production (σ) of the chemical reaction.
Glucose fermentation produces less entropy than mitochondrial respiration per mole of glucose consumed. However, in non-equilibrium thermodynamics, entropy production should be measured per unit of time (dS/dt) not per mole of substrates [6] . Accordingly, the overall entropy production of cancer cells is higher than healthy cells over a specific period of time due to the higher rate of glucose consumption in cancer cells [2, 4, 6] . In contrast to healthy cells which seem to accomplish minimum entropy production theorem of Prigogine, cancer cells have been frequently suggested to accomplish the maximum entropy production principle (MEPP) [4, 6, 7] .
